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Ecol ogyos Comn

Ecology is committed to supporting
concrete recycling that iIs done in a
manner that Is protective of the

environment and water quality
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Permittees Status

A 929 Sand & Gravel facilities across
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Permittees Status

71Sand & Gravel Facilities have the NAICS
Code 327999

(All Other Miscellaneous Nonmetallic Mineral Product Manufacturing)

Percentage of Concrete Recycling Faciliti

m Permittees Other than

327999
‘ m Northwest

m Southwest
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m Eastern
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Permittees Status
A 91% discharge to ground

m Discharge to Ground Onl
m Discharge to Surface Onl

= Discharge to Ground & Surfac
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Permittees Status

A 28 numeric violations
A6.1-11.5 pH values reported on DMRs

Reported pH Values
¢ pH Values m Min (6.5) 4 Max (8.5)

7/15/2015
12/27/2014
6/10/2014
11/22/2013
5/6/2013
10/18/2012
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9/14/2011
2/26/2011
8/10/2010
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Permittees Status

A 54 (76%) are located near a surface
waterbody

A 22 (31%) are located in a wellhead




Industry Status

A Demolition of concrete
pavements and structures
IS the major source of
concrete for recycling

A 1,007,851 tons of concrete
waste generated by
Washingtonians in 2012

A 87.7%, or 883,799 tons of
waste concrete was
diverted for recycling
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Tons
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2015 New Recycling Law

A Established reuse & recycling of
construction aggregate and recycled
concrete materials as a priority

AWSDOT must use a minimum of 25% on
Its Infrastructure projects

A Local governments must take into
account recycled concrete
percentages when awarding bids
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Benefits

A Decreases landfill waste ! o

A Reuses valuable aggregate

A Conserves new aggregate

A Reduces green house gas emissions

I The 3.7 million tons of C&D debris diverted
from lanc
of green

fills prevented over 200,000 tons
nouse gas emissions

A Reduces i
A

legal dumping
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Uses

A Reuse in new portland cement
concrete (PCC)

A Most studies recommend 30%
replacement within concrete mixes
(some state agencies allow 100%)

Compressive Tensile Modulus of Drying Creep Permeability Freeze-thaw Depth of
strength strength elasticity shrinkage resistance carbonation
2 2

1(_‘::ﬁmpz-xred to the properties of reference concrete containing natural aggregate with the same water-to-cement ratio.
*Effect especially pronounced with increasing amount of fine recycled aggregate.

Table from Portland Cement Associati@gncrete Technology Todaly 2002
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Uses

A There are many possible uses for
recycled concrete aggregates
A Common uses include:
I Backfill
| Base Course
I Subbase
| Ballast

A Any place you normally use aggregate
IS a potential opportunity
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Washington State Department of Transportation 2&tdndard

-10.

Specifications for Road, Bridge, and Municipal Constru

9-03.21(1)E Table on Maximum Allowable Percent (By Weight) of Recvcled Material

Maximum Allowable Percent (by weight) of Recycled Material

Hot Mix |Concrete Rggfd FE:::LE
(glass cullet) [ Slag

Fine Aggregate for Portland Cement Concrete 9-03.1(2) 0 0
Coarse Aggregates for Portland Cement Concrete 9-03.1(4) 0
Aggregates for Hot Mix Asphalt 8-03.8 20
Ballast 9-03.9(1) 20 20
Permeable Ballast 9-03.9(2) 20 20
Crushed Surfacing 5-03.9(3) 20 20
Aggregate for Gravel Base 9-03.10 20 20
Gravel Backiill for Foundations — Class A 8-03.12(1)A 20 20
Gravel Backiill for Foundations — Class B 9-03.12(1)B 20 20
Gravel Backiill for Walls 8-03.12(2) 20 20
Gravel Backfill for Pipe Zone Bedding 8-03.12(3) 20 20
Gravel Backfill for Drains 8-03.12(4) 20 0
Gravel Backiill for Drywells 8-03.12(5) 20 0
Backfill for Sand Drains 90313 20 0
Sand Drainage Blanket 8-03.13(1) 20 0
Gravel Borrow 8-03.14(1) 20 20
Select Borrow 8-03.14(2) 20 20
Select Borrow 8-03.14(2) 20 20
(greater than 3 feet below Subgrade and side slopes)

Common Borrow 8-03.14(3) 20 20
Common Borrow 8-03.14(3) 20 20
(greater than 3 feet below Subgrade and side slopes)

Foundation Material Class A and Class B 9-03.17 20 20
Foundation Material Class C 9-03.18 20 20
Bank Run Gravel for Trench Backfill 9-03.19 20 20
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Water Quality Concerns

A Crushing or fracturing hardened
concrete exposes unreacted
guicklime or cement

A When water contacts the  unreacted Exposed
quicklime or cement chemical el
reactions occur that result in high pH

A Stormwater, erosion, and movement
within the stockpile can continuously
expose new potential reaction sites Crushing
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Alkaline pH Scale

Surface &
Ground
Water L&l Corrosive| Dangerous
Quality Waste
Standards

71 8 9 10 11

DMRs from 327999 Sand
Gravel Permittees
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Increasing Acidity
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13 14

University of Wisconsin
Recycled Concrete Stockpi
Leaching Study

Increasing Alkalinity
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Water Quality Standards

A Process water and runoff from Concrete
Recycling Stockpiles has the potential to:

I Exceed the criteria of Chapter 173  -200 WAC,
Water Quality Standards for Ground Waters of
the State of Washington By S DTy

I Exceed the fresh and
marine criteria of
Chapter 173 -201A WAC,
Water Quality Standards
for Surface Waters of the
47 1y, State of Washington




Water Quality Concerns

CONCRETE RECYCLING
STOCKPILES



Concrete Recycling Stockpiles

A Stockpiles are big:

I 7 acres of crushed
concrete

I Millions of tons

A Stockpiles contain both
fines and monolithic
blocks

A Stockpiles can sit for years

A
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